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18 ee11• .taW, N1aU,,~t. det1dti... iJt 11£110 aa4

....ala1.1l -t" vttJlO urrellUlat10u Oil • DI1IN1 ettecta of Dtr'a
JaBe1»MD nporte4 t,. t. Sod.'•• IIDlodoY [10] at1Jd1e4 the etlocta

, of 1IIr (1ooo..,fa) oa Nuro~ leal-ted .cUoa. or the cwebUIII 1114
JIl6ra!Ii ot reb1'ta. l:Ipoaure dur.'lon vu 2-3 1Ilst'V1'h 2O--lP-I'1 n

!.atetala betveea l1li»...... 1bo104O'Y coapare4 hi. reau1,t. v1th tbe
1d.oe1ectnca1 acU.'Y1'7 of lDtut bratu ant towd tb\t the lateat
I*io4 of t. relCt10ll of _ De1Zl'O~ IlOlatecl cortical epe~n~
1IIr vaa :n ..." .. opJ)OlIe4 to 5' Me tor u.1Jltac:t bralA. • tID'
atterettect daratloA tor tIIa tor-r·".. a1»rter (1-5 1IlIt) than tor
tile latter (1~ JIlD). 1bo1qc1o" 414 DOt apeculate vhetbar tbe••
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P1c. 3. v.t. chaaM:,· ~or
.t~nc t.he· b1o.1.~tr:.~a1
-ctlY1tJ of aeUl'al apeCiat.1U
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I eftect. vwe of a tbez'Ml or DODtbezoal oature &ad this cou14 DDt
; be uoerk'-aed t1"Oa tbe 1rrldiatloD~t... cl••c:r1bed. lIovfter•
. tbe ruul.". of t.!dr• .t~ co. cou1••• vitia other, pc.:u.l1A-
".~uvhich ... IbovD .-ural ac:1tat1oa to be chuacterlnlo
or the nlPODH to alcrovae-rqe Dtr'~. '
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, ..»-p. the beR coAtroUe4 ... mit 4et1A1t1",. r."Rcll OD
, : tM ettect. of mClO\l••• on apecd.t1o ••al tuaoUODa 1. Nt1ec:te4

SA • zepo1"\ 111 tu. I. 1_u1d.1 [111. who at1l1114 the t=ct1oDal
nate t4 tIM hoc _I"Y. ft. l,ahlad£aw, 4wlJw ...... to pa1ae4
uI coDt.1DaDu 10-12.,...".... (1-11 _/ai'-). III W. at1ll7, be
t1r1lt. c1.t..s._ tbe t.beNI1 par..tw. of t.be alonv•• ftIbIu
... &a4 .1MM4 ... iIlt.elUl1\J ot 11 -tail-, vblch vaa Rtrlc:!eAt
to iDcre_ the t..,.ratun of t .. neural apeC*n 1rT 1·0 after aD
GpO.... of 20-30 alD. !he eft.ct. of conUAuDu JdCZ'OV••• (12.' ca,

"1 _/rJ., ..an 4.at10n 20 1d.D) 'veN at\1ll1e4 111 tb8 't11'-' ..n....
. %D 34 t.... I» n111b1e cbup. SA tbnaJ»14 ..DI1tiT1tl ven mW.

. . .V~1. "'-. , . tM utbo" did .te, bMrIer, 1DanaII4 ooDlluet1ola nt.e, ~te4
.f:. ~~'11~"... ". ,":.: . ", ..lute ADIt n1at1n ntnctoJ7 ,...., uS altwea action 0UI"Na'
1".:l''f.~·:·:· " .' -.Uta:t8, vb1cb be ~1Illp4 to 'be of & the~ nat•••
~;:.~~-~...~. ...... .." ..

~ )1,. 1Dtereat1nl vere Id. teat. vitia pu1M Id.crova•• (10 all,
1 "0 ptI1M, 700 pu1ae1/_c, apoI1IN 4uraUoA 20-30 IdD). Bee, &
definite Sa..... 1A .ural COa!ucU.OD .. aaitaldUtJ val o1»aerYllIl
aDl1 vaa ~a:1'" to be a Nault of \be Matbar.1 <apeoUio) eft.at.
111. "UOD tor tb1II coDOluaion vaa tbat. at. a tNqQlAq of '100 pulI••/ ..c
(pa1R 1nterral 1.4 _0) there vu a· 't,1oD of Dt'V'N1 ab1tt.. !be
pu18e4 1nteal1t.7 of J'Id1atioA ben vaa 1~ u.. INa. tbIa the Man
lfte1 of !Dteuit.J4~ coati... irr..s1aUoa. AlIo, a\ rreq.llcl••
of 100 alii 200 pal••/_o, .. palM 14t.v94 (5-10 ..0) VIII too
an- to neal' 1A _Uon. 'PSIll""", tM O.24IQ 1....... __nell

. lD .daM t. ....., ... tk1rlIllI pa1H4 s.n..l&Uon cou14 .. 4IIp1dA
• rift- \0 teato14 1Aor••sat 1ft collhaUoa nte crnI''' al•• ob­
telDed .. .,.0'....""11~ blated........t 4ef4..af.te. n-

'.' oozdab1e eblRa 111 ••&1 ezcltatlon vve o1»MnelI dud.., pu1M4 .
10-- .,..,. !ft14l.loll vld.ch co1l14 not. be oMen" 411r1D1 cod!m»u

. 1ft.a1atloll. 'fbe nau1t.. ot WI s.a.enJ.pUoa euppon '\be v'~
_14 Scrrie' .,s.w that, pal_ IIlCl"OVD•• an ... b1olol1c~act.i.,o ('.,

, "iA tile ...a1 ..... tIIu oluaf;1AaDu (noapulae4) lIlorov.... ,.,..~ _
. -; ". ~, t1-. i. DO m.auce that, Z-DII1dJ baa coa\1aue4
H .... 110. the. 11M. a1Dce 196/.. ....., uotMr lppI"Oach .
vld.ch baa receat.lr ncel.,ea .,re atteDU.oa 1. bolnl punWMi b;'
,"au [12],v1t!a ••X-~ baa. coUeboratecl III tba put [~].
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%,,[12] Pn-. tlt1d1_ tJle eftect. ot PU1aed &DI! cont1m»u
>12.'" v••• 08 tbe IIO-Cel,. adtMle .,.... of ,.....01.....

poad1t1e ap;nacb to N'f..u. tbe JIODt~ -cIaaa1_ or Id.C1'O­
• eft'-' OD b1Per anra1 8t~ture.. Ie hid PZWio~ cJemD- .

rate4 tba' par_cia, vhu expo.. to ...c aD! 4-0 CUIT.At.., ex- ,
W ... -.l.~rlc .back "&etion- (ESR) ~t cert&1n tbzre.bDld do.... '. '.~

t1da 1ItwJ.1, be apo" paraMe1a looateet 1A a POll~'M ·cbabtZ'· .,.,
vitia • bq WWdoft .. at.tacW to- tM IIlczw..,. pCl'raWr +.,:,'

~~., 12.""v_. 18 do... of OM per ..co,., (do. 4u:rat1o~
100 .-0). ft.1. ,.._tM relUlted iA & re&etloll 1ial1ar to tM

A.colll ..ri•• v...... to pa1NC1 (200-'100 pullel/..C) ,
O-aa v••• v1tJa 7-50 -.00 di.1l'atiou once per IIICODd. fId... para-

·N'fea1l4. t.bat tbe __ povw t.hreldlo1d .,alM. to~ pu1eed alCl'O-
.. WN Idper tbaD tor ci~u14a"Ova' .,11..... Aa 1D .

:-ut:II" -. vith the boI _ne [11), .. cuaI1&u..,. ette~t ;,U
llUuters.uo of tile palMa 10-. v.... It 18 1Dten.u. to !lOt.. .

t h •• :D tile __~.X-1IA1dI UI4 1D lIl• .,.n.- .
• both tbeM~ ooUdaoraW 1A tile 4.dp of

~ tor the.~ orlell\ell -'1111.••, 1t 1. 'At1re~po.un.
~,tM1 .botb u.a the ... blz'dven.

rr..'A'. tIWd UI1 toarth ..-1•• ot 1aw••1.aUoA veN dea1cnecl
aacerwa vbe\her lIlarovan aattlud~a to electrical cur-

• It. .. tOft "hat. 111 d.Cl·...ea tbe tbnabo14 -.olt-..
-181I7 to evob tift lSI. fbe 1' iAt4arprete4 t ... 1'en1t8, to-
thlZ" vitb t1l8 raet that --ill IUd DOt aeeld 1.'·0 ill any ••ri••,
1Jd1.. the DOIltbelw.1 ett.n of IIlCI'aWD... 11. azw-ftt• .,alnat

ttaer.l aplanatlo. or the .-claW. of tbe 0*"14 IIlCl'OV&ye eftecta
re .. lo11owaa 1) -.d.f,aUoa tbNabo1d ..a1•• fW pd.'" and COD-
~AU Ill..... _n a "-GUo" ot tile gudnt,lc 2'OOt of their doH

UG. 01" MI'1.'1 IDII 2)~ no nlatloaaldp bttveea pi1ae4.
*14 palMI' .... "......, WI..... Pft-.. val aau.t1e4 tha'
NIPZMeIa ani U. uta obtalDl4 1. \Ill• ..., would beip to c1ar~-dwd_~ aarovate eftect.e Oft ,'\be ·ac1tabt.· (aoural) atZ'UC-

• ot Idp.r ant~I. . .
, ,.

he nlll1b hAY. clo8e~ pu'a11eW I_~'.,-a•.,lte
d1tt 1ft tbe .,.cUi. -..a..s. S1ftoe Pn-. i.n4r-~ .

(or at.U1 aN) .U6oraton,.the ._~hel to tbe p1'Ob1eM
-W&1 zoeact1caa to alCl'OV••' 1:aY. beu ...1aJe4. All of the •
.u•• tl"O_tea lD thla ••1oA, lDa1""nc Pn_'1 IIIl IIMIIA1dI'.,

..
..IIIL1.~ t&tOr 'tbe t.hIoI7 tbat , .. _c:baD1_ ot IIlClOVln8 .tt.crt. Oil

or ftM1I"a1-Uka avuet..... 1. D)DtbeZ'M1, bue4 011 ~Dt,
\ltd.cb tbre8bo1d or ..~ n..14 lnteU1tl•• wre 1aYe.t1gated.

, Vh11e o••'Ilt apeat that tbe lnt.ereat,lnI reau1ta ot the atudla.
~...10ft14 bare Vflu14 le&4 to aa 1Acnue4 1" arch ettort 1ft thia area,.l ..~ beaD DO :recent. perceptible iller 1D the namber ~ article.
"'rD'~ to tid. prob1eJl.. .
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It II1Ia14 'be _AtioDed bere tbat alii 41ttennt lIlez'01MYe

reMU"Oh-orieDtecl crouP. an actl~e ,1a W. appI'O&CIa to J'ft'ea1lnc
the bUarioral u4 taDat1oaa1 _clMud._ of Dtr erreat.. III taR,
1~ 1••ar. to .., that _li.alat. (both lIl11tU7 aDl c1~1UaD),
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...s, wbat t!'..t~ pv_tCI ot the lPtt=-u .tu41_ ver.,
. .. tbentore, .ther tbe eft,ct. ob!e.rrecl ver. ot a 'tbemal OJ'
. DDDtberu1 D&~,Ul'e•... 0 ,.: ••'~~.:.;.::.. ••••• .'. .. . . .. .. -.. ' '.' '.- '. . .......

• 00
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!III J'UI1u of ra,M1'''''''1aak'. 8\UI1;r are Wild' to
1IIMqwet. ....., \be~ eft,ct or 1IIr OD Mural nne-
, ...... v.. ob_"eel. !b1....... v1t.h the "alta of ••
ot_ lJIqltSpUou • orl,ateI. 0 •. . .

bDtIIu' N80rpUoa -at;r vU ooldaatea.i., t ..t.Db (16],.wIID
1aYedSpted tM eftect. ~ a 20 IIln apt... to 12.6-cII "I. <.co v,

.0 .. .,.... tor povu tlUl: deaait,7 or the 41ftUCI ot tbe ~s.oD
fI'Oa .. , 6 CD electrode. of the "I.acb- pnII'dor 1'l":~D) OD the
~.. of 1'1410_1.,. pbuap1lona " be..~olDt 17~1a1 ...
bit.... tbl. tuDat10a v.. lItailecllD ml'M1".n'-1. -a tlD. vitia
...... .,1Da1 corda. AbiozoptSoD ac:tl.,l\7 vu touad to 1ncn_
da:l'1Dl tbI action t4 UHF. Sp1lla1 cord ,11'"D&tloll 1110. ntmea
ablOI'pUOIl, vh11e under tbe ettect. ot usr, 81ncrtl81 ab80rptloD
1Dcz'eUec!. Yatsenko telt. that, tbll vu aidene. of .. 41r-ct UIIP

-0. ~.

: ~
• z
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eff.ct Oil 87GOYial receptor. &Id c1ttd ra,tell taer;::ilw '['I;r';'
~,.. to the ettect. ot tJBr on peripheral Dine.. leW, -- ." " ._,
dace no themal par_teZ'. v.re MDtioAeC11D thla atUI!J. it, 1•
..ar. to apec:ulM.te that thi, at.uI;r cl..Aatra1.c ,"be epec!nc~:=.
ett.ct ot URI' Oft ceDtz'al. or penpMral Devil t~D. '.'. ,__..:t:' .. • ..-

_,., [17] kttw cS.,cr!W ~be ,lIdtat,loe"'-.te-rs'li-·· '. .
u iJrI• .u.,at.1on ot the themDC!7na&c, ot laa."ated and cleDlnatld
'f"l'&1 tl.... 1D rabbit. GPO'. to 12.6-ca va•• (150-300 _/citll,
pzoe.-rabq • mJlP'l1H4 field, lo-ala '2pOaun 4\11".t1o#l, ,., ,~-, aDd ..2.\-. 1Irte"W bet.V"D apoaure.). Tbl.... c16ar1r & bot.~
"Din aa4 the &U\bor a••cribecS 1ft dtt.d1 t,1P1ca1·~.t.aN-bcre ..
.,&1•• tor £eml'l&1 ~i__ dUl'1ft1 1nedlat.»a. SciMncw at,tzibute4

• &.tlaenlzl ~tloD 01''' ration ett.c:t to .U1"C!~~I7~~".
1a the ce..tl'4 IIInoUl 17ft.. fo te.t. w. Jnotb!~~-b!..aDlatMt1secS
ania&1a end 1Acnued poYer dudt, tJlOll1SO to"'3QO _/f:ri'~Wt4 found

• tIId tile ct8I1at1ftt~ eftect- vu alD. eat1nJ, preClu4I4. H.
v.. thlNtON ...t.lIt1e4 that .uttlcieAt.~ int. UIIP tield ..
ICNVtul d1Wlant. wb10h ti.... DftIWll CIS 1•• proc , par-
Uau1ar~ tot... t"'nplat.ion. Repet~, be d1d a»\ COIIPI"
tIaI efteeta ot VHF vit.h the ettect. of comect101l OJ' local beatine
to 1144 tu:rt.ba' I'trencf.h to hi. conc1u1on.. Hov..el'. hi. 1Itud1l1W1t
be couldereel M8 tqrl,her ..1401101 that IIlczov.e EMPI. att.ct CH$
ttaGUo••
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We 8t.q vould in!U~t. that. aoap1.M4, t.berul, 12.6-ca· va••
d14 ~) u ac1ta~17 effect. OD t.. CIS. . . ":.': :_ .

• :. ,:- l' ~:-.. ~.. "":. .... of' eo' -. • • •••• • ••• •

. ' .. III ... lateNat1na U'tlcle b7 ICIla1rboY (19], tbe en.et. of
VIM, DOld.be~·do... of tJHP OD ooadltloM4 ren... vere COD-

. .tdend boa tbe atMl!polnt t.hat. 8UCb fleldl mpt Pla7 aD 1JI­
portd n1e 111 actUt.1lJ trlaeriJll Z'et1..s-.~ t ..18 that.
tJa1I pnblaa 1. PIWM to ua. lwPot.bld. t.hat 1JHP, 01' Id.czw••
raap tieU., atcht. act .. "W"..tloD caft!.,.." ot m,."'UOI7
aspel. (I•• t.M conc1u1oDl aDd d1acual1oD of W. npon)•

._. !o t..1t t.b1. '1IJp)t.hi111, .. at_ted to d...toP coDlltt.loae4
, .' nfl_I to.a 1'.7__ UHP tleld (20 -1titJ1.) iA COl'''' u". 2O-HO

\ . . collUt.loae4 (GIr) Idpal... ''''HO anoond1t.loaecJ atpa)-. Ie- ..
~;';;'-:.. ~. .' lIfO.' _n··ncord.. olcU1oll'''''~. !Mr.aa1t.. of t.bia· a­
;;::.' ~ .... .' ;.riaIat;".. c11111pp011lUDl ~. 'tiI&t. nn.-. to mr, vId1e d,....
.~.:~;: .." atrlM.e, veN cba'act.w1aad •• 10aI perio4 of tt.Y.e1os-ct., 1aata-
:' ...c.', . ldU'r, ...n nlddu1 .".ct

l
.... rapid e&UDct.SoD. !Id._

.~.:> . t.naI v.. obMI'Yed bJ' 1JID1adoY, 10], vIID.. It.UIlI•• vU1 be d1acullOd
"'-'" '.; lD~ 4e\aU lD t.be Mat. _cUoa. Me1ek1xw oou14 oa1I conc1ull.

t.bd VNk _ tJ.,U. an of 1lt.u.. W!atom-t!y.- (at._-17) yal..
to 7 't.• CIS ~t.eI'DI. He e114 lIt..te, bovn4tr, t.Mt. bt. naultl,
v1d1e dlllppOllltq, 4..."", further lllY.at.lptloft an4 that "moa
an'MlI (llpeele. mt. 11".n) cu lene .. 1rd1cator. (Muor.) of
alCZ"OV...rance W'I.

%II • YW1 ncent anlc1e, IoI1uat (20] delcribe4 u lntenatq
~n.at ooncSuctecl to NY.a:a. t.be collblrAd eftect.. or pu1Md 1IIP
(1.0 _/Cf1., other ...statioa ,....,•• DOt &1yu) aal loaiallll 1"141­
atloD (18O-kY x-r.,., 900-r vbo1e-badJ do..) OD vblt.e rat.. lien,
Une PO.' of M1tIa wen lzft4lated d~ (2-bZ" GPO.... dUl'&tloD)
30 u... !be tint. en. \IN 1o~ (.... O~) midi.. 1Ib11e .
\hi MOOIIl II'OUP vu vho1e-boctJ-irrad1aW bJ' UBr. !be t.blrd poup
vu ...... coDt.n1 ud v.. 1rra41aW bt z-rq. 0111I.

. !be Nl1I1t. of th1. at. did DOt. abov. pre1SwfnlJ7 alClWCf.
lI'nd1at.1oa to lin. tIIII protecU". ett.ct, alt.!»up ~.., OD t.~
bula of 0\IIH atud1•• (aot. cited) bid telt 1t. Idpt). B. toUll!, 111
f'-, that. pn-1IIP apoaure act~ nlUlt.e4 1Il ••n rllp14 TDl'tal­
I" of Z-rll'-1ftad1ate4 .'pll 111 both p"oup.. ':b8 lUI'"d"al t.s-

. tOI' 1oca1q, pN-lJIIr lrra41ate4 MD'za1. vu 17.1 t ).2 ct.,., to,.
_le-bod1-1rra.Uate4 en'eel I, ".9 t 1.0 4••" IUd tor colltrol M'-11,
20.8 t 2.1 ct.,.. !bu, deenaeel Nlll1t8llC8 to Z-Z"8I' vu tile u4
pro4uCt of DOa_ZMl till GpOaure. IDlbak att.ributed tIJ.•• Naults
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5. Neural ~ttectl cr lIN-tr'equeZlc1 electrcaaacnetlc aDd
. mace.t1c ~1ellLs .' .~.

SUODOft [2'1 iDftlt1ptecl tile DlIVal ~OZl of rabblta ex­
poae4 to .. 5O-clMl DP ....&tel b7~ lO-X trautcu.n 1:bl'OUIIl

E:x soo-- e1ec:tl'o4e1 leparatec1 'b7 1200 -. Zacb tr_tonDer
nt.l4 • S5,ooo-y f1e11\. ,~ J'" tunal". Del'ft (Va anvo) vu

tuUe4 uatlll aa Gl'lOlI"allb1c .etup *1~.141 1t poa.lb1e to lo.A
the ,ave of tile .,1.&]. vltb Wll1ata. 'rra1m.ac priOr to ex,er1-uta­
tlOil ~lre4 ODe IIODth. !b. fle14 1IIt••1t7 rlll&d troaI 300-1000 y/=.'
!e f0UD4 that tbct•• IMP ~ten 1Ia.S a 4eletertoua ettect 011 IIOtOr·
fuDct,lon 8D4 ~at the ettect ~ a 1«JO-Ylc. floU. vas 110ft rell41~
~ til. tile etrect. of a )OO-'+oo-ylca fte14. . ..."

III bel' ..COllI .tdJ [2111; 8UODOYa coatll1M4 to t~attaate .
the role »1.,.4 'b7 tM ceDUal DU'WOU .18te. iD tile 1lIOtor 8C'U..s.tr7
o!' nbb1ta exposed. to tM ._ 5O-cpI IMP. ..ft,".84~J7
_tat 1JIb1talto1'7 ~pS.c cIn1p. (tibuol, DOWOCatD,' IIi1DuiDe) ...
•~o~ better' l'ftftU1II tile DlQl'al MCbIDl.. ~ the D4P e~. .
M1:II1a were lrrellate4 o. br 48.U·7, 11x 4a7a per weeki tor' • IlOIItb. ",
ID Wa atua,., • If>>,<<:JO-Y/a ne14 Val uae4. She fouD4 that iDldbit~~__~
at the retlculaJ' tomatloD (teata V1tb _Dulne), cr el1ll1nat1OJl oJ\l::' t~~
other Dearal. patbvqI (DOTOCUD) c1ela,e4 Q41P.1.D4uce4 fatlp. Ill- . ---....
blDcement (41buol) ot CNS actl~t1 naulte4 1D IlION rap14 tatt_.
SuonoYa tbua telt that8he baA 4emoaatr~ aD »at ettect 011 tile ca-
ual neZ'YOWl Qatnl re1at1ve to 1\8 partlclpat10D 111 motor fUftcttOD8.
It 11 lnt.ereltlna that tile reaulta or WI atu~ are allt1laZ' to"~
results ot .ome 1I1crovaft expeZ1.lailat. vtdcb tn41cate • au-J.atoq .
ettect of DCr'. OIl neural. atftc:ture.. Pam.,. 0I.1JOV lQSP.tecl
1D 1965 ('2], a V1cJe vave ruae ot ~'I ha. a more or 1••1 auloaau
ettect =the central ~l"'V'OU ayatelD.

!!al. .ect1~ '(ill brlet1J 'l'nlev .... recent re.eU'C!l OIl the .
_. MUral eft.eu otlau'b-1I1el'OVaft-rap DIP', aDd cODitaDt IIAIDItlc 0

• 0 •••• ' nelda.. 1'b1. 8fta of ret.8Z'Cb 11 ~ 1zIteftat (with respect to -ac­
Dltlc ne14a 111 pvtlcu1u) 'btc... Doloclov La6,2'Tl, who 1. ftO"l
actl'Ve 1IllUlD'tlC tleld reMuc!l, 11 alao act1w111nterelte4 11l
ret.arch OD the neural efteeta ot II1crova,..-ru.p ocr'l [10].

Malle l"IHucb OIl .1ov-t:'eque1lC7 or ftl7-lov-trequUC1 DIP'.
bu 'beeD rstller 11111to! III .~ .. qumtlt,., ito 1. applftDt trcII
the re,eal"Cb ot PetroY (211 (1929), vbe lD1tlatecl cQDPreheDl1ve re­
.e&l"Cb 1n tb1. area, that SOY1et. iDure.t tD the blO1Oglcal ettecu
ot DIP', baa baA a· 10as b1atof7. Petrov'alut utlcle 11l 1952 [22]
4eIIaoua-;rate4 a veak eD4. uaatab1e ret~x Z'eectloD to a lov.trequellC7
IXP. SIDce theil, Suoncwa" nlearc!l [23,24] ac4 P1ekbaov" recnt
at1lt\7 [25] 'are tile~ 'lACUcatloD ot a CODtlJa-.aatlOD Of PetZ'O't'a . '
~.

1 .

I

"'... 1. ': .~ o.

\ '

19 .
.

"....
-': ..

..
- ....-.- .- .

• o·

, ..
': l'

. ,:'



-

.. ,.

I

I
•• Of

: ".:' ;
." i •

j
I :

i '
I'
l'
j

I
I
I

~.. -..

. ~'._':.' ..

MOre ftceDtly. PleJd11lZl0T l25] stud1ed the eftecta o~ a lov- ' 0

trequeDC7 (135-kc) IMP OD 'bUllaD coAdlt1oMd reflexes to cold, Ul1J:Ic :: :.•... '.
a pletJl,aaosra;b1c techD1qu. wb1cb be ~.lt. Vall the belt approach be.' "
c... of ita ....tttV1t,.. Aportt.b1a 41atbel"Jl)" pDerator vea ua.4•. ' .:
I. 1'0UII4 that weD tt.la YOlt.,. v.. van.eel t.roaa 220-"0 rt/_, ,~:"~~~;'.
(110 _/_ "arlat10D). a cOD41~10D14 nt1ex~ z»te4 vtUch va ' '~.~H; ',0(••
a'ttz1.buOJ:tla~ to the Y&I'1at1OD til 1'1.14 volt.... He .peC".slate4,·~~' . -,:---­
that tlae ..daa18U ot the Z'lceptloa of this Del' I'CCe are to be
't0lm4 iii tM ret1ZLa .4 akiD receptors, til. lat.ter belDS ftpecl't1c
aer Ncepton. III c01iclud84, h~r, that en'1 11V1D& cella,
••pec1ally QftI'a1 cella ot the 0 bra1n, are Dtr receptorl, aDIl tha..t
tM _cbW•• ot lDt.rac.llular l'eCept.1oD lI1&bt 'be 1'b1Ilcal aDel cbem1-
cal 111 DatuN. fte POSlib111t" that, IMP effect. at_t be aaalOp:Na
to veat u... or 10DtUq 1'U1...1OD vea DOt 41scount.e4. Th1a voulcl. '.' .
ren4er the lov-tnqueDc7 IMP a :»upecl'tlc .t1Allus. 0

.",..-. ................·-+1-.--.-...-·....------.-..__--_.-._. -. ~~.·l;0f~y~r;f

I
I

. . AI· w tile efteeta Of IIIICIletlc: nelda OD "ezclt&lJle" aD4: De\Il'al
. atnaot.uzoe., It 1. aot.evol'tb;r that lu. A. JQao104o'r [as,27]. til. lea4iDS

SO'Ilet apoke... tali 4:b11 reHIZ'Cb eUort, baa alIO'DeeD active 111 n­
••arcb Oft tile DftZ'81 emeta 01 mlcl'OV&w-rup DCP'. [10J. ID.~
napecta, t1Ia appI'OaCb•• to 1zne.tlcat,1DC tbI aeval _chIN._ or
1I8IDet.10 n.e14 effects haft ,..ue~ 'tbe~.... to the 1I1Cl'OV&ft
pro~ D&aa e' al. (28), like PNIUD [1l, a1:u41.4 the bebaTlor or
~.lD c8Pl11u'7 tube. upoee4 to lUCDIt10 neU. of 160-180 0..
!IrIJrt, to tbin7 "1M .......u were.•.sa beton, 60-80 c1m'1q,
ID4 ao-~ .,ner tile _lOll of tile aftlDAtle t1e1cll. It VIS tOlm! tbat·
, __cla pntenea. the aoutla pole 01' a ....1:, that MID8~lc etr.ct.
_n sn4ua1, a4 that U:tt.. etten, par.i.ted after raoval ot the
ftd4. fte eftect ot a lIIlIMUo ft..a vea "toD4 to be a funcUon or
lt1 .~. __ 414 -' al In_'. app.roacll to thU pro~,

":', .1a t1lat be cI14 -' .~ tbe .o-oa1le4 electz1.e ebock reactlOD. B.
. .' 4!0D01u4a4 til. till ....-u" eftect. be obMrw4 _alit be extI'aceUu-
_t:,o· .1RtJa _tuN <\'braleal aDll 0111 ob til tIae MCUa), aD4 tbat
l~~ tIda extr.."II1.. Jbe __ _ ap1ata 1:M ettecu ~
'~.. -1Mti- OIl t.Iae fuDoUOMl nate Of __ .. U..... __ 414 '::7.,... 4l.COUDt tJw 101.11»111_ tIln -..-ue fleUa 111_~
.o~t-' atre" 1Irt.r.-l1tal.. ·proce'l. altboq1l be 414 DOt apeculate 011 the

"11b1e ....._ or nch~. lC'DPD 414 DOt cite PreIllllD'.
atu4l (7).~ 414 be 41.e:ul tb.e I9-ca1le4 excltable a,.u. ot .
~ai.. ..
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ettect. Of other factors 1D tbil etuq aho.a14 DOt 'be 41acOUDte4
e1Dce, .. lCh0104oY -palAte4 ou.t, var1a'ble (50 epa) .aptlc flel4a

. vue uecl. .,

.-: ". • %D the ._ hftlt1lat1oza, Do1oc!ov ltu41e4 'the 1JIpulIe
. ""'~: -'1n-ty of. 23 110laW-cort1cal 1liIurou." : lie cou14' not detect Cl1
-' ;," eblD" In tbelY""b"llCk&1'OWil actl~t)' dunna exponn to bt....tic

t1e14 par_ten, bit. 41":1 DOte ~at tbe1r aeD8ltlV1:ty to l1pt ID- __~­
creaK~, aa4 ODe .1.D lifter the act101l of the t1114. WbUe C . ~."".
D01oc!ov vaa e.nloal 1A 1'01Dt1D1 O\lt t1lat the mabel' ot DeUZ'OU
ltu41e4 vu lD8Uft1ci'lzat to 4rav arq concrete cOllc1ul10a, be _D-
U0De4 that a IDOrp.ologtcal aul11il of sUal ceU. lb0ve4 the. to
be b1at:al1 lelUl,tl". to 1I8ID8t1c field. (be 414 DOt epec1f7 vbetbor .
be _aat CODat_t or vanable tle14&l). KI eUII.ste4 that tbe 'blo-
'Pblalcal meCb8D1.. of 1UIMt1c fle14 .treets Oil DeW"al .tNCturel
lI1.t weU be .Jucl~te4 b"J tl"ICUC tile chem1cal actlVit)' of sUa1
cella, tM trophic tuDcUOll of vb1cb 11 pzaera1l)' accepted.

_ ~1o&w~ ~er reaearch aD th1•. approac1:l.

It rill be lDtere.tlq to .ee how (If at all) J(bolodOv"
-..-tlc neld re.eU'Cll atteeta tnDda 11l future microwave re.earch
ID view Of 1l1. actlve llltereat ill tbe latter.

ReceDtq, Cb1zbesOft (29], .. it III l"8QOD1e -to J(h01o&W'1
re.earch, lDftlt.llatecl the zm ectlY1~ ot rabblt. with cbro1d.ca1l7
1IIp111lte4 electl'04e. (.eDlor1mOto" ana of tile nlbt cen'bra11la1I­
pben) expoeed to ~oe CODOt.1Dt .....tlc fiel41. ActlY1'ty'betore,
4u1'1D8, IIl4 after the actloll of the f1eld. Val 1IOD1toAd u.lq Ilx
n'·.]· 1A~ teltt. lie obeened a 4eftD.1te at1rallato17 .ttect or
the MlD8t10 flea 8DCl lbowed tbat 1t vu DOt a 1\mct.l0D o:t ev1tcb1D1
tbe field Oil or ott. Be vou14 DOt speculate OD vtdch CIS atftlctul'e
•• a epeclt1c receptol' of DIP'I, -' ngelte4 tIlat b1a fUtu'e
~. voal4 be d.ewte4 to CCIIPU'1DC UCDetlc etrect. Vitb tlaoae ofwe_ 408.. or 10111Z1D1 n41atlO1l. N' cpt 1IIp1y tIlat CbllbeDkoYa
II ..... whether ....t1c ts.e14l haft a cpeclt1c ettect CD '~11
Itz'w:tuZ'eI. .

ID Me most recent ccanm1que, Kbolo4oY [27] 41&cniaae4 the
.. 'bl01o(d.ee1 ettecta of ...t1c tle14a III tel'lDl of .pace .blolog aacl

me41ciDe. Xe propoae4 the Wle of .......Uc. IIltire41at1oll tle14a tOI"
spacecraft IID4 ~o stated that expel"1lleDte b.',. ehovD that fluctua­
tlou SIlIllt8M~le field 1DtoD81tllhorteD the WelploD ot rate, 1a­
en... the bmlu tl1cker-fulcm tlu'eaho14, aD4 aUect the onenta­
UOD o'f UD1cel1ular alpe, btsber plut., 1DIect., mo1lUl1Ul, n.b.
ID4 blr48. Such tluctuatf.ODI also aftect the seeral bealth of people,
• reflected 111 bOlp1t&1 Itatlatlci. IDcnue4l11apetlc tle14 121­
tealt)' .t1lll\llates r.ot.or actlV1t,. 4eCft_••eDlltlY1t7 to .0IIe
st1az11, mad artecta lEO actlv1t7. CoD41tloned reflexea to, a IQSDetlc
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ne14 CaD ~ developed in t1lb, l:Qt DOt 1.D »1&eca. 01' rabbiU
(4a.~te tile lI11ep4 ettect. of • ..-t1c fle14l OD tbe tCln=l').
aua- daua11uPa are altered 4uZ'1JaI e.aure to • uaaetlc
nelcl =4e~ the lzat1ueDce ot ~at.. ('H.· th•. cl1acuaa1on at. tbe
ea4 of tbl. ~I't) ea4 _.c~_, Do104oY l'fttate4 bla.bellet
til&' ..-ttc ne1c1l pr1mar117 attect sUal cella» .. nfleeted.
b 11l41Y14ual lleuroD .cttvlt.y (pedl&\,. be v.. z-.terl'111C to Ma
1965 a:e.eazocb, althOl:&b be 414 DOt ctte aJZt lNbl1cat.101S1 1D W.
,.r), Ie alao .t..ted t!:l&t. "1I8SD8tlcaUJ' tntate4 vater bas •
'biolostcal ettect," altbCNlb he 414 DOt d1ac:uaa 't.be ..cbaza1na
Or' pathVlP (It thta ~p4 pbel1QlleDOa.

ID pDeral, it. vou.14 appear tl"CIII JCb0104ov'. statemeDt. aa4
".carob th&~ tba ottects or lov-tretJ.'l8DC7 EMP'. aza4 JHlD8tlc
neU. C-pecla1l7 lDtendtteDt ODe') baft a direct etrect OIl~
ewoture., 8DIi tb&~ the•• ettoct. 1ft .1JD11G' to thOle pZ'OCSuce4 'by .

.~ _tber-l cslcl'OVa.,. lAte.1Uel, It rill be extreel1 ~n.tlac
"to .... vbltber JCbo1ocloY" View that the tieDC8p1salOQ ucl' euaf cen. " .
8ft apecU'tc _ au4 MP receptors vtll be~ out b7 Mare scm.e~

ft••cob.
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Soft. ccmcem tor tM actual ettl!=1o or II1cl"OVa'ft-1'8Ia&e IMP"
OIl ••• Jau 'beell DO lei' 1IIteue t:bu their t.beol"etical 11aten.t
.$A tbe.. ftel4a. MoI'IOftI", tb1. npol"t vU1 .1lov·tbat, tU lut two
JeU"a (••c1~ 1966) Uw 71el4e4 a c1zwIatlc acre..e la'the ,,'
'¥O~ of .atlnal 4evote4 to the tber~1c, cllld.cal, aM ',.:: ,
e'l)IC1l111, b7l1eD1c caplct.. of bullua expoaun to III1c1"OVa.,., d
evell .....101c .. elect.nc. t1e14a. PrellDtly, the chief 'l'Oke•••
for 111l1e. 1. !'\I. A. O.lpoY (32]. ,

.' OtbelV1ae, .maUer a4 lIOn ·1.olate4 ~PI IIZ'8 QOrI4tC&1~
act1ve 1D tbl. fteld. At.ell.bY111 [30], tor ex_le,c~~.:. .'
the eft.eta ot VU'10U1 'Pb78totbel'&ffttlc proce4:ure. Oil =-- 1I0\oI' "
nt'po"1 to 11.t. 'l'he ettect. of UIP, 41a1.bel'll1, ucl pl. batba:.we" iDw.t1Iate4. 110 1JIDP nd1at1oup~n vere 4eaenb84. A'_
total of 71 pat1eDta vttb. l&ltl1o cU..orderl va n-.1D14, "lot '. ",
Vlla. Nee1.,. 1JII1P tberaw. A1oaelllbv111 t~ that tJRlI' et111Nlate4 ".' "

.. IIO'tOl" react10u 111 'the .aJon't7 ot c..... IIOftWI", be o~&1D1'1' .'
b..1caU7 the ... relUl10a tl"OII 4tatbel'll)' aDCl bath proce4ur'el,
ND4e1'iDl 8Jq cODC1ua10111 _ to tile qeo1t10 ettecu ot UBI' OIl tria. ~'lr:

eeDtral Denou l"teII 4ou'bt.tu1. .. couludecl ~1o all tbne~
ce4ure. alten4 the tutact1ou1 .tate of the CI8, wbich UD!ou~
plqa • pl'('daumt I"Ole iD the poot't1W ettICa m tberaw.

M repr41 the bJltlD1c upeetl ot h-. expoaure to aero­
vave., 1t. l1IOu14 'be DOted tbat tilts .... of CODceI'D 1. ot tDtere,t
to botb the 1I111tU'1 arl eivi11. CIQ mitt... fte 8met .11tar,
M41eal .emee II.. ,1'" _ .t.tft role 111 ......lac bJltft1e
cODUt1OD1 u4 tIMI .tate ot v-'rke,.. ...14 to n4ar f1e14a•.
X8p1taDIDko ['1] c0D4uct.e4 • c11ll1cal DftlUpUon OIl 100 JC'IIDI
1I111taz7 penODDIl (66·~.AC1 to rakr, ,.. GO:i-trol). UBP tle14a
were aaerate4 b1 4eel,..ter del c:at1ll8ter p.raton. Ie 414 DOt
~4e Wlq 4oeSMtl"7 dat..

; . ,..----
.. JCapS.~Dko .:oaclv.a.4 tbat. tbe DeI"YOU '711_ vu the tint (

S18te11 to react toO tIIP, 1114 t.hat the .nent, ot 'UUZ'Olostea1 41.- ~--­
orden vas • ~t10Zl ot 1'1814 1DteDa1t7 a4 duration ot ezponre.
AltbeD1a VIa • prewfNUlt DIW'Olostoal .JIIPtQI ot the 4eletel'loa

. effect of 1BP. CU'41O'1aaCN1er cUeordera, alIo obieneA, were M1;.' C
abarp1)t Pl'ODOUDce4 aD4 wen 3U4P4 t.o ba reftn1b1e. ItO lpeolfte -'--__
~raw tOl" UBI' 'JIIP'toM 11 kACND, altb.oqh poatt.1w nault. baft
beeJl o'bta1Decl tJ'Ol'll: 1) tDtraftllOU8 1113let1OD ot • ~. slucoae,
" ..corbte act4 'OluttOD (.sote .. trequellC1 of tM1m1D1.t.r&ttOD
DOt ss.wDh 2) ••tr)'c1m1De IUI4 1ec:uiD1De lolutlOD (c1oIe _lut-
mlD1at.l"at10Zl 4etatla DOt ss.WIl), " Ii••q (uo 4e'ta118 l1'ft1lh
IID4 ..) 0.005 1 or 'albuol three tllDe. per 4aJ. .
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To e.tabU8h eqonre Derma, PUalOft exposed .1·al. ":lI.-,
88-, a4 63.7-110 fleW. (5000 vI.) mel tCNDCl til., 8D1cA1a Sa"t1aI
ultl"u1aOn,-vaft rap vere k11le4 vit1dD , IdA, vb11e 1 bl" ~.a.o Ida
v.. requ1Z'e4 for 4eatll 111 the 8bortvaw nell. Sbe t0UD4 1M... .
1:beI'IIa1 tlaftU014 iDteMlt7. (DO 1Mft.. 111~ t.eapen.tun) ",.
ultrullOn vaft. ".. 150 .,7- .. tal' .-n "..,.., 2250 .,/_. Claftdo
(duI'aUca DDt &pHlf1.> aponn to tlaeae 1IltaI1tle. c.-4 a'"
en... 1Ia .....'". obloDl__ cIl0UMatu•• MtlY1t111Oft rllf141r 41aI'lIIC
eqoare to u1tl'UlIO~".,.. tUD dI&ziDI aponn to abort ......
Bz'ca bl0p0t.-la1a wen 4epta,". All ultnahort-vaw 1Iltellli~'ot

1410 .,/_ at a .1loI'tvaft 1Dteuit,. of 50 .,/_ wre tOUD4 to be ·tlaftdO
1m~.." 1Il lA)b8DoYa'••t1acl7 (11, _ 1I1trulaort-vaft 1IItaIit1
~ 150 .". vu ntt1c1at to c_. tIliclcezd.DI of MUral t1'ben, FO­
toplunlc ""WD& aD4 vlCUOllutlO11 111 tM tba1~~cena
a4..-ua obloaaata, 8D4 local Jcar.rocytol,8l1 ot 1Dd1Y14ua1 DftfODI·
8hz'1ftllDi ~ occuloaa1 cortical 1'11"&4 cella ad De\U'OII ftCQ01e1
va alao DOtecI. 011 tIM bull of the•• data, pem8ll'blo ... ex·
posure inteZUlltfe. (duratioD of~~ &iva) were let at , .,/­
tOl" ultrullort..vae tlel4a IID4 20 v/_ tor .bortvav. tte14l •

•

•
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'1'be SOY1~ lI111t81:1lAc41cal lemee resuu tbe MQZ'&l d
other eftect. or II1C1'OVaw-.rmp mtr 'a DO lea. Hneua17 til. the
cl9111. C.C 'liSt,.. Proteaaor I. R. Petrov [36J, a *JOJ" aeDe%'&1
sa the .ucal ..me. a4 _bel' ot tM Aeldetl1 Of Me41cal Scle=ea
USSR, cOACU'f 'V1tb tile nlldtnp or tbe C1Y111aa cc "uatt7 SA t!ast .'"
II1cl'OIIaw-t1.14 lDtn8it7 lNatel' tUA 10 ./CfJ2 eoaat1tutel a thel'Rl '
bUar'4, u4 t2aat II1czovaw-raDP DeP'. 41ftct.17 affect the 1iuIDM CJS.

PaDOY [)T) 111 a :rec_t article Dot 01111 tbat II1crovaw-
r... 1Nr'. 41rect1)' affect IuDID DlU'al proc ~ clal.ltl••
the•• ettect. 1=0 tbl'M t-.1Uara~: 1) the Muziilatb.eDic" 17D­
4nIae (NftZ'ltble). _bu1atoZ07 tnataect lD41catH, 2) .~c
vacotoAlc dptoa1a (occulcmaJ'7 .table .. trrewnlb1e)~ 'be4 reet
1l14lcate4, .. 3) tale cUeDCepIle.11c.~ (Yl.cen1 ~hDcUOD,
~n~.,~S••I., latent or Oftn bnOtllal..,.1lJpoIlbO.e&l.
t4reu1 4apre.alOD. 4apI'e.a" aema1 IDl too4 ntlexH). mencepbaUc
_ ........ &1v.,. nvenlble IZt4 'bed Z'e.t 1. "1D4leat.6l.

'l'bua, tbla aecUOD ftf1ect. t.be V1W'1Id.t,. ot~ 8met
clY1U. _1I111t.~ cawIDStta., W1cb t~l tbR II1cl'OV&ft-rezp
IXPf. (.... 10 _/c82) coaat1tuw • oc:c:upat1oaa1 buar4 _ tU.t
thea. n..14a ettect tile ... catra1 .noua II"'. .-. or tile
cliD1c&1 ~l"YatlODI as.GUI.1et 111 tIa1•.aectlol1 -.a14 teDi to~
tJae tiD'S.. Of ncb naeucben .. PNlMD, 1Cbo104crY, x-e-t17, e.D4
othen, _0 reel tbat Dlcl'OVa,..a exert a apaclfic or DODtbel'llal effect.
011 MVII1 Itructul'.l.

; "

1'1'01I tM forelO1Dl 1llU1'1a1, little cklub\ .. nDatll that tba
U3OZ'lt)' Of tile atcmIl- SOWin CD "tt7 cOlM:enl4 V1__• bio­
10clcal ettect8 or ..... CD .f.) 1ft ot .. oputoa tU\ tb•••
a..14a. "1"1~ 1A 1M Id.a'aIIaW .....,~ attet DIUft1
I\ftotun. lid t1lat ~a1~ (elJH1l11.11 t1Ite Cl8) 8ft tM
.., ...IU.. to lI1ozov.••·rap .t.. CJB efteoti baft 'beeD o'b­
""" •• nlU1t ot" .xponre to 'botIa DODtIaellla1 .. tberM11zl­
'-altl... Of pa1ae4 I1114Il11011fQ1ae4 aclOW..... ~U'da o~ tJae
1IUltu7 .. ciY1U. ct= m1t1•• baa beelllup17 vanUel. !'beN
1.... nclllt ntcleDce.tbat pare~.....-uc aD4 .1ectrtc ttel4a
Clll be 1Do1.u4e4 • IdUOVaft·ute C1IB at1lll11.

. At t1aI pre..- UM,'8m.. opWOD boU. 11'- IMP'.: 1) atteet
the atn&ctua .. cal reaetlY1t7 o~ DIVa1. cella (Pm..aD •
[5.6,8), Do1acloY (10,85,27), X:-uJc1, (11), ttG1&*1P ta..l, . .
UWIIlalta [1.,2), eDll· toltllllOft. lTl .. otbIna .2) the th.,- .., alsO
tift"' ta..~ atnctwe Of DMU'a1. .tractuzoea b7 ..utue ot
l'e1OUat or otMl" eblQl'Pt.1OD (Pre... [,,6h ID4 ,) tba't the o1'teec'
or 1Nr'. are qua11taUft17" eu1ecoua tor • v:L4e 1'.requac:y l"~

11I'.
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(l00-~,OOO kc) aDd tbat ~ma1 effect. 11&7. 1D fact. be or. (
-lI1cro'tbel"lMl- nature 1Jl the abHzw:e or lION coDCrete en~DC' to '-~---­
t:M COZltrfZ7 (0I1poy ['2] aDd. Pre.1I8A (6».

fte nlat1oaab1p betweaa 0I1poY (32) a4 Pre-.a [6] abou.14
be ..zrt:'ODI4 11nce the" 1. a IU.' 41ucre-nt. betweD tbe two
nlat1ve to tIM DOII'benaal eftec'. of Idcrov...,.••_ 081POY. ~1e '14-
II1tt1D& 'ben 1. n14tDce that. mcrov.....1 haft a blologlcal. -. ':'
e.pecla.1.q a DlN1"al tlttect at t~e14 lDteultle. w1ch do DOt pl'Odlace'"" . , .
1)e1"eeptlb1e the~c daacp., t..1a that l' 11e~~ .
1IIpOillble to d.enIo'Da'rate a apeclt1c, e.I•• D07.Itbenlal, II1cl'OV" .-
ettect°'tq COllPU'1. tUt a1.1ap4 effect vitia a tbel"llOelU!va1eD' COD­
tl'Ol. lie "_.. tha' l1De. blo1ollcll obJect. are electrically
bete1"OPDlOU aa4 aiDee 1Id.cZ'OV&w-Z'UP Da". haft a knovIa .elecUw·
toMmal ettect. 011 ~U1.OU tll.e. all orl_, a 41ttenDce bet... a
a1crovan ettect UI4 a DfttrI1 t.eat. ettect 11 DOt MCft.a.z117 4u to
aD UDI&DOuIa ext1"atHnaal factor, 'but 111_'wn be a 1\mctiOD Of •
UMftD 41.tzibutt= of be..t 1D tile o~.. 1Ib1eb COU14 eftn 1t. CND
pecu11ar ettect. fte .c1t1a IICt,S. fit • a1cl'OVa.,. DIP, 111 081poy"
Yiw, 1llnu.14 0D17 "De aae~ • a ~t1"ab1e v_ter of !lIP
aug 1Dto DODtbe,.a1 enelV. .e tbereton t ..1a that tbe IIID1 ..
a11ep4 -DOatbemal- II1crovaft _ttecta acceptd 'b7 iTe... .., ".,11
be -JlI1.crotbenal- etteeta 1D the ablece of CODClullw ezpel'1Mlltl1
n14ace to the CODtr'U'1. -

Pn_ID, OIl tile other bIa4, II lIOn ll1CUM4 to belle.,. tbd
U·a .s.Cl"OIIaft DO' 4081 DOt nlUlt lD 1111 perceptible tewperat.uN
aIa1tta la .Ol'leD1...., tMll IA7 cb... III 1ta bebavs.or, ~loa,
or Itl'uCtun cu 'be attl'1bute4 W the DOIltbel'llal MCbID1. of tile,
DIP, nea it It 1. ap8l"DeDtal17 1JqOaeU»le ~o 4eeoutl'ate tIaa\ .
t1IenIoIeD1o aIt4 DODtheNOPD1o IMP 1ataaltt_ ... 11ft ri.. u·
4lttenat nact10118. !D Iboft, tn•• f'ee1a tlaat til... 1• .-p1a
m4eace of t2ae DOIItbe"'" efteat. Of mcrovaw-rap .. bJ ~....
or • ablOhte te.peratve cl"ltel'1OD vbl1e O.lpw t ..1a .at. ''*i1e
DOLtbel'lla1 ettecta aN eDtlrel1 poallb1e, tbe7 1Iaft -DOt u Jet 1MIea
.. well aubltmt1ate4 pbJI101oc1cal17 .. tIlemal ettectl.. .

Par rrc. altat1111, SOYlet researcla ettort. 1D We lIfta IboIr
....17 1Dd1catloa at c0At11111.. at tMir preHIIt taMe or ..,.. 1Il­
teu1tJ1Dl, .. zoet1ecte4 1D tbI reclDt lU"p l'ft1w arUcl...
cb1en, ~ Pre•• aDd 0I1pov. ·heIua'. lut cowprebeulft ft'iIV,
11ke 081poY'., vu Plb11I1ae4 la 'tU 1ut halt Of' 1965. At t!&e ts..
of tIlat VI'1tlDC, 1:ae el,s..atd tb. approx1llateq 1000 vozb. hi bleD
pab11.be4 OIl tbe b101011c&11D4 MClic&1 MpeCte or Idczoovaft-r....
• '.. ftat I'rI1w, UD11ke )li. pl'ft'1aua OMI, coaceDtnte4 be~17
OIl the poellb1e _da8ll1... of DCP b101ocloal eftect.. MQet of tM
receDt art1cle. cUlcuaae4 1D tile 1965 zon1ev "'1"8 c1ted. 'b1 b1II ..
n1c1eDce at tIumDal, ad. 1IOIt 1Dtereet1JJS, DODtbemal or .pec!t1c
ettec'. at DCr'I. '.I.lIereton. 1t vou14 DOt be tapnteleat to expeR
that more atteat10D V111 be patel to tbe bloph11l1cal mech8D1" ~ DOD­
ttlemal DIP neural errect_ thu 1lu beea 1a the past, a1thousb at
the preseDt'ts.me. there 1- 11tt18 ev.td.eDce to eupport thi. expectatlO1l.

:J
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'Wb&'t tbe l'W"\'O•• 1. ot ncb 1Jrte=ae neunll,. or1t1:1te4 researc!l
iD the reala ot II1crov&ftS, b:f SO¥1et theoretic!.. u4 practlt10Den
s.. DOt .attnl,. clear to W.· ob.."81". 1n11le oas.poY ('2) .t.tea ..,:....
that tbe=-1 lctenattle. are eDCOWlterecl -= le•• rnquent17 =481' . ,,'T',. "'~~"'.
s.••b1.a1 cOD41,:'1oca CV1DI to SJlpZ'0ft4 b7l1n1c ~acts.ce, cl1~ca1 ,.,",'
naluat.loca of th~ ~t=ttlo1 bau.&"41 of SlODtberul l~ten.lt1ea ::QD-
t1rale at a .tel41 pace dAI.,s.t. hla ttllOZ'7 f'.ha~' .o-c:al164 n=the~-.l ,
enect. 1I1&bt well be -lI1cl'Othenal-.
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8,... tM tD1tta1 .,........n at til. or.-s.sattOD of Ull.
lect10a 1a ...1J 1966, oc.q .. I41U.Uhll~ of iztonaUOD ....
caM to tile atWIIUOII at Wa ollae:wr OOIlC.~ tile actu1 ~- :. ,.:.'~
UCD Of tIsn MOttOla (!alJ. 'Dd.. "'IZ*l_~r antcl. pa~ ':;...,.;::;:.;
11... oa 9 0Ct0bn' 1966 ..U.. tM t-.tUal' DIM of lU. %. x..-: .
ek11 •• -putlclJ-= lD • te1epatll1c ape~ 4eltpe4 to d1tt,r­
_ttne Qe eftecta ~ a DONal c:4 IQPDOtla .tate CD .-tal
.....ttOD.
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tn_.8, I.e 8., 1U. I. X_a*S." u4 B. A. JAnt1U. ". b'~1oclC?a1
&CUOD Of Idcrovawa. U.pUb1 .0YI-U07 b101ol1S, Y. 51, bOt 1. 1961,
8t-1O' (aRS 1'....1&t.1Oft DO. 9'51) •

.
• bw..., A. 8. !be etteeta or IIICl'Odftl 011 Un.Ol"PA1a.. aD4 b10­

. 1oI1cal .truct.1Ifta. UlpoW t1&1cMlk1kb ..., Y. S6, DO. 2, 15165,
~.. a6"~.

tu1Jl;fJa, 8. fte 'attec:\ of ctllt.1_ter va.... OD t'l. ce1ltra1 Del'"lQaa a7l­
~. D: M.a.S,. Dak S8SR. Dok1a41. JfOYtp ••ri7&, "'. 11, 1"1,
19-21 (111 blUM).

L!w1dta, W... 'DIe ettect of AD ultnbiltl-treqv.1DC7 n,14 CD the tuDe­
t.10Ga ot tIM _noua .,.t.. B1.ot1&lka, Y. " =. It,· 1~, It~~
(..ra-oa rnaa).

" • • :." .... # fl· ." ". • .. .... .~ ••:~'\.... to •

fO'_qa, M. 8. Mol'pbo1ollcal c""a Iii 1IId.M1a Ixpotd to Idcrov&w••
'; ..., JcuwtolOCl1, t1a1~rapl1 1 1edwlmo7 tllku1'tv1, DO. 1, 1959,

:t.•• 2l-a (Ml'1 "aUMt). . .'
... .

T. 101MDoft. ta. A., _ II. 8. 1O'lIk.,.. CIa... SII tbe b1lbez-.nou
". .UaQ" satel'DlUOll MDDICU.. ill tile eenbnl conn Of 1DSM1•
.... ..... tM~ ot alP. D. ..-....1••1.tdftatel'US7 1M\I~
~;.:. IlISJUA t.ruIta iJ~. ~. DO. 1, 1960. 68-716.
.~",. .".-. "'.SIIl, A. 8.. .. Yta. I. ~k!~. ~t&1..,..~tar aW4J­
n... 111I tbI acltabl11tl Of DIUI'OIaJ8c:u1ar pnpuoaUou 4v1D1 llft41atlClD

:' '" dcran.... lSot1z.1ka, Y. 6, _. 2, 1961, 231-23' (Pere-on Praa).: .. .

,~. 1N.·~7, H. P.... V. W. Mar'&011Ja. A DIV~ or vn c~z-'u4
~ e2~a ror Z'eCOI'41Da tU bl0p0teatlala at & DeIW. III Ak"'-S.1&
.. assa, "'*'''. "'. 10, 110. 1, 1966, 51"'~ (Ill Rulat.).· .

DoloaoY. 'b. A. fte ettect ot·. \1ltnb1••~ e1ec:tl'QllP'PtlO
1S.14 .. til. elecUioal .UYlt7ot • MQI'OM117 1101ate4 Z'eC101l ot tbe
cerebl'a1 co~•. 1Ju1.1eta' .ka~rs.eDta1·Z:loO~"b10lo811 ~ 1M41t.alD7,
Y.51. DO. 2, 1~, 98-101. ". .

-. r.'wk17, Yu. I. !'h. W1ueDc:. ot II1cron,.._ CD t:s. t\metSou1 cOD!1­
~~. U_ ~ 'be _!'ft. B1otl~tta, y. ,~ DO. 6, 1961t, 695-700.

~,

1•. Llnldta, I. w. fte nleof ~. DeI'"fOQ8 a1lu. Sa nactlODl to tJIP alec­
~lc • .,.•• lionau, Y. 2, DO. ,. 1951, '18-319 (Pel'l__
frea.).
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20. 1A1bak, A. Ya. !be Pl'O'b_ of the COIIb1De4 b101q1cal ett'ect or x-~

IIDl1 U!IP 1znc1tatlOD. DI Pz'Ob~ toaId.chel1r.07 ..ut.~ (PZOb~ ~
SptaCe Me41c1D1), Moscow, 1966. 262-263 (NrD Re1IOrt 66-116). ;...•. i. :~ ..

21. J'ft1'OY, P. P. t'be effect of electzoeeepet1c tte148 CD M1"ft .u.utAt.-..uI......
Us 1IoYOJe., zoet1eUo1oCU. 1 ttd01od1 Dlrft07 .1.tIIQ (Rev tiIIllUDltI'll...
ill t1le ntlexolol1 m1 ~101og at tu Il4Inoua .)'SteII). Mo..e~
teD1D8J"a4, v. " 1929 (1n INaltaD, ·lMIP8 DOt etven). .' .,..

15... rllJtel''beI'I-BlaDJc, Y. R. Claap. til til. abaozopt1ft act1Yit7 of tile
.toIDacb aD4 lAte.tl•• Uldel' 'tile 1~1DeDce of UIP 1'.u.0V&ft1 tD tile
cat.1_ter I'IIDP. P1z1~lollcb••1r.1,. IhUnaa1 SSSR tIMID! I. M. S~, .
.,. 51, DO. " 1965, '72-311. . .

16. YataeDto, M. I. fte ettec~ of II1crova... 011 tbe ab.orpt1ft capec1t7 of
tile '1DOY1al _bl'lD8 ot tbe JeD.e -,out weD til. 1l'11l&L CON 18 ·aewnca.
n.U0"':ob1c!mn rJlvD&1 UIaSSR, T. 11, DO..., 1965, 516-519.

11. 8eIIIDCW, A. t. '!'be eft~ of UIP OIl tbe tempel'atun ot -rabb1t tellOl'al
t,t.aue.. ~U.teD' euptr1llel1tal'D01 b101ol11 11D1d1tstD7, v. 60,
DO. 7, 19f·', 611-66.

. 18. JlUbOT, V. A. UI!P e1ectz'aMlDeUc va.,. ettect OD alc. vtt1:l 1D4uce4
oll·nll. of tile twlct1ou1 atate ot tile ceDtr'al _nou s78tea. Pat.o­
1oIl••k.,.. t1stololl7& 1 etlptn.-Dtal'ura teZ'apt7&. "I. 9, DO. 6,'
196', 12-1'. ...

19•. Mall1d1GT, A. B., I. V. ac.1IDOY, 1'U. Y. SldrDOY, aD4 N. 1'U. U1'J1lDOW•
• 01oltc&1 1DUcaU.OD or a UBI' e1ectza..pet1c f1e14. DI ••..,
80ftt po kampleUDOJ probleM -Xl'bel'Dettka.- B101d.ka (I1OD1cI).
MoIcov, 1m-yo Keuka. 1965, 302-305. . . .. .. .

•
~ . . -
'".,,
•,~
1 ,.-

12. Pre..., A. S., ea4 S. M. R&p5.apon. !be ettect of II1cZ'OVaft. 011 tile
acltable ')'Ita of {)&r8ZD8c1a. rs,uu..teD' euperiJDeDteJ. ''D/:I1 b1010111 t .

. M41ta1,DJ, T. 59, DO. 4, 1965, 2&8-52.' . . ."
. . 4-'

1'. In..., A. S. JC1Cl"OV~. ill pbJa10tbenpy m1 b1010l1cal 1Dft.ttpUom. ".~
" . Di Iut1tut broZ'tolol1t 1 ft&totenpl1. l1ettroD1ka y me41t.1De

;·...-:.._E:;··~t::... : (WJectZ'OD1c. 1a Me41elne)f ~.cov-LeD1JlCrI4, EDeraolz4at (Eel. A. I. !erl',I - 1~, 219-227 (Ill ftua.luJ;, . . '.

i . 14. 00Z'04et1lk.~s. P•. Effect. of aD or e1eetZ'Oll8lD8ttc flea OIl reproc!uo-
tloD, '{)erlpberal b1oo4 co.poIlt10D, cODll1t10a4-ntlu actlV1t7, u4
..-pbolol7 ot 1Dtu'Dal 01'.... td vldte Idee. D: AIf 1DaSSR. %Utitut
ftsiolo£l1·. BlolOClche.koJe 4e1at'ri,. ul'tl'uwka 1 .ftl'kbTjaokochu~
eleJct1"Oll'p1tD1kh 1r.oleb8ll.17 (B101011cal eNact of ultr'uOUDd GDlIlUl'U­
bl&b-rZ'eq,ueDC7 electZ'Ollapet1c 0.c11lat101ia). Kiev, lsukova ...·k., 196'.
~91.
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25. PlekJumov, O. P. , aa4 V. V. Ve41U8bk~. !1'tect of 8Zl P'JO' on huIDaA. re.

·flex... ZlIurDa1 'V)'Iebq nef.VtJl:11 dq«tel'D08t1, ·v. 16, DO. 1, 1966, .'"'·'1. .

.
28. JCosua, !.• B., aD4 1f. A. TkhoDOTa. !'be .tt.c~ or a coutant ~1c.. .'

tle14 01110he IIOnweAu or pa'IlIDec1a. B10tinka, v. 10, DO. 2, 1965, '.
292-296. .. . . .

:

....

.
3l. kapS t.l.=eako, A. Me CUmcal llllDU'elltat1oaa. eD4 tMrapeu1;1c ueatmcmt

etur1aa' cbz'aa.1c exposure to UIP. VOJe=C-lDI41te1Uk11 r.I:Iumal, QQ. 10,
196It" *23.
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29. Ch1lhe*ova, R. A. CbUIP. til th. EEG cst r.blt8 dur1q the act10D of a
coan-= ....tlc tl.u.. ~t.Q' ekaper1lDeJltal'D07 ~1010111 1
..utalDJ, v. 61, DO. 6" 1966, U-lS. :

~ ]0. AtDeUIIIwUl, B. V. CIa.... SA 'tile tlmetlOD11 state or the C1II la
.,.u... Vitia re8eCte4 .tOM•• duz'1za& ftZ't0Ql lIb:Iaiother~1cl1'
taZOCe4un.. D: AI QrutSlR. SOO'babcheD1Je, Y. Yr, DO. 2, 1965,
~,~~. .
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M~., If. P., .. A. B. RIkoY. fte health or ¥orten ...eA to
IlOO-500 tv elect.r1c flea.. Gist,.. truda 1 prote••laaa1'DJ7e
sab01nIid,a, DO, 5. 1966. 50-52. '
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